Introduction
Urinary stone disease is the third most common affliction of the urinary tract [1] . It affects 5% -12% of the population during their lifetime. Males are affected as twice as female [2] . Kidney stones are categorized as either staghorn (filling numerous major and minor calices) or non-staghorn. Non-staghorn stones are described as calyceal or pelvic in location. Majority of them are calcium stones accounting for approximately 80% of all of these stones, uric acid (UA) about 9%, and struvite approximately 10%, leaving only 1% for all the rest (cystine, drug stones, ammonium acid urate) [3] . Renal stones may be asymptomatic and detected only incidentally or thy associate with pain, obstruction and infection [1] .
Technological developments have drastically changed the management of ureteric calculi in the last two decades [4] . In 1989 a new generation of "semirigid" ureteroscopes was developed and contained fiber optics rather than a rod-lens system. [5] Stone disintegration through ureteroscope can be achieved with in situ lithotripsy. The spectrum of lithotripters includes ultrasonic lithotripsy, electro-hydraulic lithotripsy, pneumatic lithotripsy, and laser lithotripsy. Stone fragments <5 mm in diameter are the best retrieved with a grasper or basket [6] .
Complications during ureteroscopy have decreased over the past 20 years because of improvements in ureteroscopes, ancillary devices, intracorporeal lithotripters, and surgical skills [7] . The miniaturization of the instruments allows easier access within the ureter without prior dilatation in more than 50% of the patients and easier approach of the proximal ureter [8] .
Stent positioning as a routine part of the postoperative care after uncomplicated ureteroscopy remained a matter of debate [9] . The value of stenting is the prevention of ureteral obstruction and renal colic, which may develop following stone retrieval, it may aid in the passage of stone fragments and prevent delayed ureteral stricture, but its use may be accompanied by troublesome urinary symptoms [10] - [12] . The complications are common, such as lower urinary tract symptoms, infection, migration, breakage, encrustation and stone formation [13] .
Tang et al. evaluated the outcome of stenting after uncomplicated ureteroscopy in a systematic review and meta-analysis that included 14 randomized controlled trials; they concluded that the place of stenting after uncomplicated ureteroscopy remained unclear due to marked clinical heterogeneity and various qualities of the included trials [14] .
However routine placement of a ureteral stent following uncomplicated Ureteroscopic removal of distal ureteral stones was not necessary by some authors [15] .
The aim of this randomized clinical trial is to assess the need for routine placement of ureteral stent after uncomplicated ureteroscopy and to assess the outcomes among stented and unstented patients.
Materials and Methods
From July 2013 to July 2014, 60 patients with ureteric stones underwent ureteroscopic lithotripsy at a single center. They were randomly allocated into a stented and an unstented group after gaining acceptance of ethical committee approval of our center. Patients with stone of >2 cm, solitary kidney and patients with major ureteric injury during the procedure that required stenting were excluded in this study.
Ureteroscopic procedures were performed without ureteral dilatation under spinal anesthesia in a standard fashion with semirigid (8 French) (Karl Storz) ureteroscopes after receiving prophylactic antibiotic according to the local hospital guidelines which were continued 5 days postoperatively orally. The stones were fragmented in to nearly less than 3 mm in size using pneumatic lithotripter by comparison of the gravels to the tip of probe of lithotripter. Double pigtail 6 French ureteral stents were inserted for the stented group. The ureteral stents were removed 2 weeks later.
Clinical and intraoperative variables, including indications, stone burden and stone location were recorded. Total stone burden was assessed by preoperative radiographs including: Kidney ureter bladder (KUB), Intravenous pyelography (IVP) with or without Computed tomography.
Postoperative symptoms including hematuria and flank pain were assessed on 3 rd and 14 th postoperative day. Pain was evaluated by Visual Analog Scale (VAS) which is a subjective measure of pain. It was classified into no pain (VAS = 0), mild (VAS = 1 -4), moderate (VAS = 5 -7) and severe (VAS = 8 -10). Hematuria was assessed by urinalysis at each session of follow up. Lower urinary tract symptoms like dysuria and urgency were assessed on 3 rd day postoperative day by a questionnaire. All patients were followed up for 3 months for late complications like ureteric stricture formation. For statistical analysis independent sample t test for quantitative variables, Chi-square test for qualitative variables and P value < 0.05 was considered statistically significant.
Results
The difference in age, gender, laterality, stone number, stone size and preoperative pain score between stenting group and non-stenting group was statistically not significant P > 0.05 (see Table 1 ).
Postoperative symptoms outlined in Table 2 . Flank pain at 3 rd day was nearly the same between the groups, while at 14 th day it was higher in the stented group and statistically significant (P value 0.038). Hematuria was also higher among stented group at 3 rd and 14 th postoperative day (0.02 and 0.001) respectively. Regarding irritative LUTS like dysuria and urgency, they were significantly higher among stented group (90% and 66.7%) versus (53.3% and 33.3%) in unstented groups.
Two patients among unstended groups readmitted to the emergency unit at 7 th and 10 th postoperative day, the aforementioned one presented with intractable flank pain whom didn't respond to conservative measures, second session ureteroscopy was done for him successfully without putting ureteral stent, the other one presented with signs and symptoms of pyelonephritis which responded well to medical treatments.
During 3 month follow up no ureteric stricture formation found in both groups.
Discussion
With the relatively recent development of modern ureteroscopes, it may be less traumatic due to their decrease caliber size, improved flexibility and tapered tips and also with more effective intracorporeal lithotripsy devices it is now possible to perform ureteroscopy in most patients without ureteral dilatation [16] . In our study, we performed the procedure for all patients without ureteral dilation. The etiology of early postoperative flank pain is not well understood and likely to be multifactorial including; extravasation of irrigating fluid, manipulation of the collecting system and distal ureteral edema leading to temporary ureteral obstruction. In our study there is no significant difference in the early postoperative flank pain between the groups (P value 0.301), this is consistent with what has been observed by Hussein et al. [17] in contrast with others [9] [18] that they showed lesser postoperative flank pain in stented patients, while late postoperative flank pain is found to be statistically significant in this study (P value 0.038), this is similar to the results of other investigators [19] . Irritative lower urinary tract symptoms like dysuria and urgency were higher in our study for stented group and it is of statistical significance (p value 0.002 and 0.011) respectively, this is supported by results of Srivastava et al. [20] in contrary to the result of Yong Xu et al. [21] in which the difference was not shown to be significant in terms of urgency. Our result could be explained by the fact that patients with stents are exposed to numerous potential stent complications such as migration, infection.
Hematuria was another early and late postoperative complication which has been found to be higher in the stented than unstented group patients and it is found to be statistically significant which also seen by Hussein et al. [17] On the contrary postoperative hematuria was not significant in Damiano et al. [18] It may be due to urothelial injury during excessive manipulation of the ureter, in addition to that ureteral stent by itself can act as a foreign body and causing erosion of urinary tract that lead to hematuria. In the absence of an absolute indication to place a ureteric stent after ureteroscopy, such as a solitary kidney, pyonephrosis, transplanted kidney, ureteric perforation and large residual stone burden, there are little evidence to suggest that routine stent placement has any beneficial effect in terms of length of hospital stay, risk of re-hospitalization, postoperative pain, stone-free rates or risk of delayed ureteric stricture formation [14] . The finding of this study is against routine placement of ureteral stent following uncomplicated ureteroscopy.
There are limitations regarding this study. First: the sample size is small for a clinical trial aiming to solve the long lasting controversy regarding routine placement of ureteral stent following uncomplicated ureteroscopy. Second: missing data regarding some important issues like cost-effectiveness between the groups and some lower urinary tract symptoms.
Conclusion
With modern ureteroscope, ureteroscopy can be performed without ureteral dilatation. After uncomplicated ure-teroscopy, stents can be safely omitted. Unstented patients have significantly fewer lower urinary symptoms, haematuria and flank pain. Further studies with larger sample size are recommended.
